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CourseObjective 

The course presents the fundamentals of groundwater hydrology since it forms the essential water resources 
in semiarid regions. The management of groundwater resource requires understanding of groundwater 
occurrence, groundwater movement, well hydraulics, well design, groundwater quality, and groundwater 
modeling. The course will give the environmental engineers the required tools and techniques for effective 
groundwater resources management 



Content of theCourse 



1. Introduction 

• Groundwater in the hydrologic cycle 

• Hydrologic budget 

• Publication Sources 


4. Groundwater and Well Hydraulics 

• Steady Unidirectional Flow 

• Steady Radial Flow to a well 

• Well in Uniform Flow 

• Unsteady Radial Flow in a Confined Aquifer 

• Unsteady Radial Flow in an Unconfined Aquifer 

• Unsteady Radial Flow in a Leaky Aquifer 

• Multiple Well Systems 

• Partially Penetrating Wells 


2. Occurrence of Groundwater 

• Origin and Age of Groundwater 

• Rock Properties Affecting Groundwater 

• Vertical Distribution of Groundwater 

• Zone of Aeration 

• Zone of Saturation 

• Geological Formation as Aquifers 

• Types of Aquifers 

• Storage Coefficient 


5. Water Wells 

• Methods for Constructing Shallow Wells 

• Methods for Drilling Deep Wells 

• Well Completion 

• Well Development 

• Testing Wells for Yield 

• Pumping Equipments 

• Horizontal Wells 

• Characteristics Well Losses 

• Capacity and Well Efficiency 


3. Groundwater Movement 

• Darcy's Law 

• Permeability 

• Determination of Hydraulic Conductivity 

• Anisotropic Aquifers 

• Groundwater Flow Rates 

• Groundwater Flow Directions 


6. Quality Of Groundwater 

• Natural Groundwater Quality 

• Sources of Salinity 

• Measure of Water Quality 

• Chemical Analysis 

• Graphic Representation 

• Physical Analysis 

• Biological Analysis 

• Groundwater Samples 

• Water Quality Criteria 


7. Groundwater Flow Modeling Techniques (MODFLOW Software) 



Midterm Exam (17/4/2011) 



Tertbook: 

Textbook: David K. Tood, and Larry W. Mays, 2005, Groundwater Hydrology, 3 rd Edition. 

Prerequisite: Engineering Hydrology (ECIV 4323) and Fluid Mechanics (ECIV 3321) 

Homework problems: 

To be assigned at the end of each chapter as problem sheet 
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Exams and Grading Policy: 



Homework and Quizzes 15 % 

Mid-term Exam 30% 

Final Exam 55% 

Total 100% 



Instructions: 

• Attendance Policy: Attendance is important. Students with absence that exceeds 25% will not be permitted to take 
the final exam. 

• Homework Policy: Homeworks are due one week after the day they were assigned. Late homeworks cannot be 
accepted and will not be graded. 

• Exam Policy: Exams are closed book. 
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